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Filter Requirements

PARAMETER SPECIFICATION 

Transmission 90% external transmission from 1540-1560-nm 

Incident Angle 0.0 +/- 2.0° 

Blocking Block transmission of the complete incident solar power spectrum to a level of: 
  97% over angles from 0-30° from the filter normal 
  95% over angles from 30-60° from the filter normal 

Polarization Non-polarizing to within 1% at normal incidence 

Absorption Absorbs less than 10% of inc ident solar power 

Scatter BRDF at 3° from normal < 0.014 sr-1 at 1064 nm 

Operating Temp -10°C to +60°C 

Shape/Size 2.2-meters circular aperture 

Thickness < 50 microns  total (membrane + coatings) 

Uniformity All specifications must be met when averaged over entire filter area 

Wavefront λ/2 at 1550-nm 

 



 





Coating Design

• All dielectric and semi-conductor design

• 2-sided design, 10-layers on front and 1-layer 

on back of membrane

• Design tolerance; +/-3% over 1.5-meter • Design tolerance; +/-3% over 1.5-meter 

coating area

• Future designs, more layers requiring tighter 

tolerances.



Issues related to coated membranes

• Adhesion of coatings to membrane

• Coating stress

• Mounting and tensioning of membrane

• CTE match between mounting frame, • CTE match between mounting frame, 

membrane and coating

• Choice of coating materials

– Cracking

– Stress



Other applications for solar covers: 

NuSTAR X-Ray Telescope

• Coated membrane mounted on frame

– Low α/ε (front surface facing sun)

– 94% or better 6-keV  x-ray transmission

– Low ε on inside surface– Low ε on inside surface



NuSTAR Project Discription



Telescope with cover
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GH Systems X-ray analysis



Conclusions

• Membrane filters for  telescopes  have been 
devised for both terrestrial and space-based 
applications.

• Durable coated membranes have been • Durable coated membranes have been 
demonstrated at reasonable cost.

• The Phase II effort will be on improving 
membrane performance by tightening process 
control and producing more complex coating 
designs over large  areas.


